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We Claim 

1. An electrode array for diagnosing the presence of a disease state in a 
living organism, the electrode array comprising: 

a) a body; 

b) a plurality of flexible arms extending from the body; and 

c) a plurality of outer electrodes provided by the plurality of flexible 
arms, the outer electrodes arranged on the arms to obtain 
impedance measurements between respective electrodes 
and with at least one of the outer electrodes spaced from the 
body greater than the other outer electrodes. 

2. An electrode array according to claim 1, wherein at least a further one 
of the outer electrodes is spaced from the body greater than the other 
outer electrodes but not as great as said at least one outer electrode. 

3. An electrode array according to claim 2, wherein the further outer 
electrode is provided on a flexible arm adjacent to a flexible arm 
having the at least one outer electrode. 

4. An electrode array according to claim 3, wherein the outer electrodes 
are arranged in electrode pairs, and each of the plurality of arms is 
provided with an electrode pair. 

5. An electrode array according to claim 4, further comprising a plurality 
of inner electrodes provided on at least one of the flexible arms and 
positioned partway between the body and the outer electrodes. 

6. An electrode array according to claim 5, wherein at least one of the 
inner electrodes is spaced from the body greater than the other inner 
electrodes. 
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7. An electrode array according to claim 6, wherein the at least one inner 
electrode is provided on the flexible arm having the at least one outer 
electrode. 

8. An electrode array according to claim 7, wherein the inner electrodes 
are arranged in electrode pairs. 

I 

9. An electrode array according to claim 1 , wherein the at least one outer 
electrode comprises a first set of electrodes having at least one 
electrode on each of two adjacent flexible arms. 

10. An electrode array according to claim 9, wherein the outer electrodes 
provide for a second set of electrodes spaced from the body greater 
than the other outer electrodes but not as great as the first set of 
electrodes 

11. An electrode array according to claim 10, wherein the second set of 
electrodes has at least one electrode on each of two flexible arms, 
and said flexible arms are each adjacent to one of the flexible arms 
that has the first set of electrodes. 

12. An electrode array according to claim 11, wherein the outer 
electrodes provide for a third set of electrodes spaced from the body 
greater than the other outer electrodes but not as great as the second 
set of electrodes. 

13. An electrode array according to claim 12, wherein the third set of 
electrodes has at least one electrode provided on one flexible arm, 
and said flexible arm is adjacent to one of the flexible arms that has 
the second set of electrodes. 
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14. An electrode array according to claim 13, wherein the outer 
electrodes provide for a fourth set of electrodes spaced from the body 
greater than the other outer electrodes but not as great as the third 
set of electrodes. 

15. An electrode array according to claim 14, wherein the fourth set of 
electrodes has at least one electrode on each of two flexible arms, 
and one of said flexible arms is adjacent the flexible arm that has the 

i 

third set of electrodes, and the other of said flexible arms is adjacent 
one of the flexible arms that has the second set of electrodes 

16. An electrode array according to claim 15, wherein the remaining of 
the other outer electrodes are equally spaced from the body not as 
great as the fourth set of electrodes. 

; i 

17. An electrode array according to claim 16, further comprising a plurality 
of inner electrodes provided on at least one of the flexible arms and 
positioned partway between the body and the outer electrodes. 

18. An electrode array according to claim 17, wherein at least one of the 
inner electrodes is spaced from the body greater than the other inner 
electrodes. 

i 

i 

19. An electrode array according to claim 18, further comprising a plurality 
of inner electrodes provided pn at least one of the flexible arms and 
positioned partway between the body and the outer electrodes, and 
with at least one of the inner electrodes spaced from the body greater 
than the other inner electrodes and provided on one of the flexible 
arms having the first set of electrodes!. 
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20. An electrode array according to claim; 19, wherein at least one of the 
other inner electrodes is provided on one of the flexible arms having 
the second set of electrodes, but not adjacent to the flexible arm 
having the at least one inner electrode. 

21. An electrode array according to claim; 20, wherein at least one of the 

i : 

other inner electrodes is provided on the flexible arm having the third 
set of electrodes, and with this flexible arm not adjacent the flexible 

; i 

arm having both the second set of electrodes and said other inner 
electrodes. 

22. An electrode array according to claim 1 21, wherein at least one of the 
other inner electrodes isiprovided on at least one other flexible arm 
that is not adjacent toi any of the flexible arms that have the first, 
second, third, and fourtlji set of electrodes. 

I i : 

23. An electrode array according to claim 22, wherein the other inner 
electrodes are equally spaced from the body. 

i . ' 

24. An electrode array according to claim 23, wherein the outer 

I \ i 

electrodes are arranged in electrode pairs, and each of the plurality of 
flexible arms is provided with an electrode pair. 

25 An electrode array according to claim 24, wherein the inner 

electrodes are arranged in electrode pairs. 

i 

26. An electrode array according to claim 25, wherein the plurality of 
flexible arms are spaced around the body. 

! . -I 

27. An electrode array according to claim! 26, wherein the electrode array 
has twelve flexible arms spaced around the body. 
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28.An electrode array according to claim 27, wherein certain of the 
flexible arms are of different lengths to provide for the spacing of the 
different sets of electrodes. ! 



di?Jg 



29. An electrode array for diagnosing the presence of a disease state in a 

I ■ | i .. . 

living organism, the electrode array comprising: 

a) a body; j j 

b) a plurality of flexible arms extending from the body; 

c) a plurality of electrodes provided by the plurality of flexible 
arms, the electrodes arranged on the arms to obtain 
impedance measurements between respective electrodes; 
and | | 

d) a marker provided along the central axis of at least one of the 
flexible arms 



along the central axis o 



30, An electrode array according to claim 29, wherein the marker is a line 



the flexible arm. 



31. An electrode array according to claim 30, wherein at least the flexible 
arm with the marker is jtransparent. J 



32. An electrode array according to claim ! 31, wherein all the flexible arms 



are transparent. 



I! 



33. An electrode array according to claim |32, wherein the flexible arm with 

J I . | 
the marker is provided with a tab at its end thereof. 



34. A template for positioning an electrode array on a part of a living 
organism to be diagnosed for the presence of a disease state, the 
template comprising: 
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r6 



I 



a) an elongate body!, and s 

b) a mark provided oyLr at least part of the length of the body, 

I ■ ' 

and wherein the elohjgate body has an opening therein and is 
provided with at least one hole spaced from the opening. 

IJ ! ■ 

35. A template according to claim 34, wherein the elongate body has a 

is on the central axis. 



central axis and the mark 



36 A template according to 
central axis 



claim 35, wherein the mark is a line along the 



37. A template according to | claim 36, wherein the opening and the at 
least one hole are spaced from one another along the central axis. 



38. A template according to 1 claim 37, wh|ereih the opening is sized to fit 



around a nipple of a breast 



I 



! I 1 

claim 38, wherein' 1 the opening is provided at 



39 A template according to 

one end of the elongate| body, and the elbngate body is of sufficient 



length so that when the 

breast the other end of 

ji 

nipple of the other breast 



opening is fitted: around the nipple of one 
the! elongate body extends to at least the 



40. A template according to claim 39, wherein the mark extends to the 



other end of the elongate body 



41. A template according 
transparent. 



II ' i 

to claim 40, wherein the elongate body is 

' j 
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42. A system for positioning an electrode array on a part of a living 

organism to be diagnosed for the presence of a disease state, the 

\\ i 



system comprising: 
a) a template having 



i. an elongate (body ; and j 

ii a mark provided over atj least part of the length of the 
body, ;; , \ [ 

and whereinjithe elongate body has an opening therein 
and is provided with at least one hole spaced from the 
opening; and 
b) an electrode array having: 

i. a body; 

ii. a plurality of flexible arms extending from the body; and 

it ! 'I 

iii. a marker provided along the; : central axis of at least one 



of the flexit> 



43. A system according to 



e arms. 



Iclaim 42, wherein the elongate body of the 



template has a central axis and the mark is on the central axis. 



44. A system according to 
central axis. 



oil 



im 43, wherein the mark is a line along the 

i i 



45. A system according to claim 44, wherein the opening and the at least 
one hole are spaced from one anothelr along the central axis. 



46. A system according to claims 45, whejrein the at least one hole in the 
elongate body of the template is three holes. 



47. A system according to cjaim 46, whepin the opening in the elongate 
body of the template is sized to fit around a nipple of a breast. 
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48. A system according to claim 47, wherein the opening in the elongate 

1 ' i 

body of the template is p rovided at one end thereof, and the elongate 

body is of sufficient length so that wh'en the opening is fitted around 

III 'I 1 

the other end of the elongate body extends to 



the nipple of one breast 
at least the nipple of the 



49. A system according to 
other end of the elongate 



50. A system according to 
template is transparent 



n 



other breast. 

1 1 



aim 48, wherein the mark extends to the 
body. 



claim 49[ wherein the elongate body of the 



51. A system according to claim 50, wherein the marker of the electrode 



array is a line along the 



central axis of 



52. A system according to claim 51, wherein ;at least the flexible arm of 



the electrode array with 



53. A system according to c 



t 



the flexible arm. 



electrode array are transparent 



54. A system according 
electrode array with 
thereof. 



tc 



I claim 53, w]herein the flexible arm of the 

/ . I i 

the marker is provided with a tab at its end 



e marker is transparent. 



aim 52, wherein !all the flexible arms of the 



I. 



55.A method of positioning an electrode array on a part of a living 

i \ i 

organism to be diagnosed for the presence of a disease state, the 

electrode array positioned using a template, the template having an 

.'I ; - ; | 
elongate body and a mark provided 1 over at least part of the length of 

id | i| j 

the body, and wherein the elongate body tjias an opening therein and 



is provided with at least one hole 



spaced from the opening, the 
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body aj plurality of flexible arms extending 



from the body and a marker provided along the central axis of at least 



one of the flexible armsjjthe method comprising: 

a) centering the op ening in the template about a nipple of one 



breast; 
b) positioning the t 



i ! ! 

Jnplate about ||the nipple until the mark on the 
template is at thi-eenter of the hippie of the other breast; 

c) marking the living! Organism through the hole in the template; 

d) removing the terfilate anil centering the electrode array about 

m I 1 il- 
the nipple of thejpne breast; and 

e) positioning the eTejctrode array; by aligning the marker provided 
on the at least oLe flexible aim to the marking on the living 
organism, 

56. A method according to 
template has a central 



57. A method according t< 
central axis. 



claim 55, wherein the elongate body of the 
iris and the mark is on the central axis. 



[claim 57i wherein the mark is a line along the 



58. A method according tc|claim 57, wherein the opening and the at least 
one hole are spaced from one anothW along the central axis. 



59. A method according tcjjjclaim 58, wlireirj the at least one hole in the 

Jmplate is thipe holes to provide for markings 
ijthat represen} different electrode array sizes. 



elongate body of the 
on the living organisn 



60. A method according 
template is transpare 



claim 59, wherein the elongate body of the 



61 A method according to Jfaim 60.|wheijein the marker of the electrode 
I Tj j i 

array is a line along the eentral axis of jthe flexible arm 



62 A method according to c 
ttie electrode array with j: 



i • 

aim '61 J whe'rein at least the flexible arm of 



ie marker is transparent. 



63 A method according toElaim!62! wherein. all the flexible arms of the 

■ i in L i '< 

electrode array are transparent. 

! j 

64.A method according tj I claijn 63, wherein the flexible arm of the 

: In, i ! 

Electrode array with tljfe marker is provided with a tab at its end 



thereof. 



65. A method of diagnosii 

i 

first and second subs 
method comprising: 
a) obtaining a pi 
between a pre 
area of the pa 



Ml; 
the! possibility of a disease state in one of 

itialjy similaj parts of a living organism, the 

,. i I i ; 

jralityj of impedance measurements taken 
itermined plurality of points encircling a first 



b) obtaining a plurality of impedance measurements taken 
between a prl^eter-mi^ed plurality of points encircling a 
second area 
topology on the 

c) obtaining a plu 
predetermined 
second area; 

d) producing at le 
the impedance 



e) analyzing the p M plot to diagnose the possibility of a disease 



state. 



the parts, the second area at a different 

: i i 
irt than jthe first area; 

ity of irrjipedance: measurements taken from a 
I jrality ojf points between the first area and the 

. ! ' I 

I i ! ■ 

t one pikel plot from a chord plot produced by 

! ' | j 
ieas!ure|ments taken; and 
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plot derived from the h 
area. 

i 

67. A; method according to 

i 

pixel plot derived from t 
second area. 



68. A method according to 
plot derived from the ii 
tfU first area and the s< 



@046 



;ii- 



aim 65, wherein the pixel plot is a first pixel 

i i | 

edahce measurements taken from the first 

I 



aim |66j wherein the pixel plot is a second 
ojimpedjancei measurements taken from the 



: i 
i I 

edance 
ond area 



69. /I method according tJ<Waim 68, whjerein the third pixel plot is the 



wherjein the pixel plot is a third pixel 
measurements taken from between 



sum of separate pixel mots that 
measurements taken f| 

I r 

the plurality of points in 

i 
i 

i 

70. A method according to 
make the third pixel pj 
rjeference. 



can be derived from the impedance 
m betWeen each point in the first area and 
e second area. 



aim £9, 
t are a 



71. method according tof 
all mapped onto a cor 

i 

! 

72. j\ method according 

reference is a set of 

I 

f>oint of the part of the 



73. A method according to 

i 

pixel plots comprising 

i 

measurements taken 



t 



aim 70 



whejein the separate pixel plots that 
I mapped onto a common frame of 



! 

wherein the separate pixel plots are 



on reference plane. 

MM 

Iclaim 71, Wherein the common frame of 

: - I- 

hogonal axes intersecting a predetermined 
ing organism to be diagnosed. 



aim;65, wherein the pixel plot is a plurality of 

;firs!t pixel plot derived from the impedance 

I \ j 

m t^e first area, a second pixel plot derived 
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from the impedance m 



the plurality of points in 



-112- 



isurements 



aken from the second area of 
derived from the impedance 



the breast, and a thii )• pixel ; plot 
measurements taken b€ weeri the first area and the second area. 



74.Aj method according tp fciaimj 73. wherein the third pixel plot is the 
siim of separate pixel p otjs that can be derived from the impedance 

measurements taken fr am between each point in the first area and 

■ I'll' 1 i 



ie second area. 



! i 



make the third pixel pi 
reference. 



76.A method according t 



IdllTI 

re al 



75. A method according to fflaim 74 p wherein the separate pixel plots that 

mapped onto a common frame of 



i claim 75, wherein the common frame of 

Hi! r 'i I 

reference is a set of (jtJiogona| axejs intersecting a predetermined 
point of the part of the m/ing organism; to be diagnosed. 



77.A method according toflaim |76;. 



all mapped onto a conw|dn Reference plane. 



78. ^ method according 
plane is the body front^ 

i 
J 

79. A method according 



wherein the separate pixel plots are 



80 A method according t claim 7j9 ( w(ierein the plurality of pixel plots 

I ; .1 I 1 

further comprise an in sgratedj plot combining the first pixel plot, the 
Lecond pixel plot, and i ije' third ipixel plot. 



claim 177, viherein the common reference 

I 1 ' 

plane. , 



clafm, 78, wherein the first pixel plot, the 

« m >i i ! | 

second pixel plot, ancflthe third pixel plot, are all mapped onto the 
common frame of reference.; 



I 
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81. A | method according toj 'claim SO, wherein the part of the living 
organism to be diagnosed; is ? bceast 

| ;|j [" 

82. Ai method according to iclaim 
I i •!! I. 

periareolar area 

pixel plot. 



of the Jroaslfara the 



81, ivherein the first area is the 



111 

ii-i 



first pixel plot is a periareolar 



83. A method according tolclaims 82, wierein the second area is the 
base area of the breast ahd the Second pixel plot is a base pixel plot. 

84. A method according toj jclaim 83, wherein the third pixel plot is a 



cjonical pixel plot derivec 



a predetermined plurality; of 



the breast and the base 



trorrj impedance measurements taken from 



area 



Of 



1 



pcints between the periareolar area of 



;he breast 



85. An electrode array for diagnosing the 

living organism, the electrode ai ray comprising 



a) a body, 

b) a plurality of flexi 



J 1 

We anms 

! i. 



rim* 

c) a plurality of outer; electrodes provided by the plurality of flexible 
arms; and 



presence of a disease state in a 



extending from the body; and 



d) a plurality of inner 



provided on at least one of the 



electrodes 

, J 7 \i 

flexible arms and (positioned partway between the body and the 

I j! I ] 

outer electrodes! I, • i 

I I' i :; 

and wherein the oker electrodes and the inner electrodes are 
Li 



arranged on the 



rms 



between respectivei electrodes. 



to obtain impedance measurements 



86JAn electrode array according to 

I ' IJ L I A , 

! electrodes are arranged jin electrode pairs 

! i i- 



claim 85, wherein the outer 
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87.Afl electrode array according to claim 86, wherein the inner 



electrodes are arranged 



electrode pairs 



1 1 j< 

88. An electrode array according to claim 87. wherein the electrode pairs 
comprise a current injection electrode and a voltage measurement 



electrode. 

i 

i 

89. Aj system for diagnosing 
system comprising: 



I 



I 



he possibility of disease in a body part, the 



a) electrode array containing a plurality of outer electrodes and at 
least one inner electrode capable of being electrically coupled 
to the body part; 

b) a controller switching unit; and 

c) a multiplexing unit,: 

and wherein the cojjrolfer switching unit and multiplexing unit 
allow a current to flow|||eti|yeen any two electrodes and a resultant 
voltage measurer 
electrodes. 



me||t jto be measured between any two 



90 the system according to, _ 
arranged in electrode pairs. 



claim 89, wherein the outer electrodes are 



91/jThe system according :o cU 
arranged in electrode pairs 



92. The system according 



im 90, wherein the inner electrodes are 



unit and the multiplexing! 
and outer electrodes 



;ti claim 91, wherein the controller-switching 
lunlt allows any one of the inner electrodes 



to be 6 



any one the inner electrodes and outer electrodes to be a voltage 



measurem nt electrode: 



a current injection electrode, and allows 



i 
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The system according to 
unit and the multiplexing 



(2)050 



I 



15 



ptaim 92, wherein the controller-switching 
jiinit select the current injection electrodes 
and the voltage measurement electrodes such that a tetrapolar 
measurement is taken between any two pairs of inner electrodes, any 
two pairs of outer electrodes, and any two pairs of electrodes with 



one selected from the pa 
from the pairs of inner el 



I 



94. Use of an electrode array 



:Jrs of outer electrodes and one selected 

\ 

jtrodes. 

for diagnosing the presence of a disease 
state in a living organismL -the electrode array comprising a body, a 
plurality of flexible arms emending from the body, a plurality of outer 
electrodes provided by the: plurality of flexible arms, and a plurality of 
inner electrodes providejd 



;on at least one of the flexible arms and 
positioned partway betwejen the body and the outer electrodes, the 
outer electrodes and the 
to obtain impedance mez 



and wherein the impedan 
matrix and mathematical 
presence of a disease s 



ijiner electrodes are arranged on the arms 
allurements between respective electrodes, 
e values are arranged in a mathematical 
analysis is performed to diagnose for the 



